Numerous studies have identified many specific structural alterations in the brains of patients with schizophrenia and depression. Schizophrenia is associated with gray matter volume (GMV) impairment in certain key brain regions, which progresses in the first 2--3 years after the first episode of schizophrenic symptoms.\[[@ref1]\] Schizophrenia has also been shown to be associated with concurrent white matter (WM) alterations. The fasciculus uncinatus and arcuate fasciculus have been proposed to be a part of the quality index for schizophrenia.\[[@ref2]\] Similar to schizophrenia, major depressive disorder (MDD) is associated with a GMV reduction and aberrant WM. GMV reductions in the bilateral middle temporal gyrus left ventral medial prefrontal gyrus, left lingual gyrus, and dorsal medial prefrontal gyrus have been correlated with the severity of the depressive symptoms. Schizophrenic and depressive symptoms usually coexist in schizophrenia and MDD. In this pilot study, we compared the GMV and WM differences in the brains of chronic schizophrenia patients with depressive symptoms with those of chronic depression patients with psychotic symptoms.\[[@ref1][@ref2]\]

In this pilot study, we selected 20 chronic schizophrenia patients with moderate-to-severe depressive symptoms (mean age was 34.0 ± 3.5 years, 8 female individuals, 12 male individuals, mean eductational level was 12.3 ± 2.7 years, mean illness duration was 4.1 ± 1.6 years, mean score of positive and negative syndrome scale was 148.1 ± 15.7, mean score of calgary depression rating scale was 15.3 ± 3.1) and 20 chronic depression patients with moderate-to-severe psychotic symptoms (mean age was 35.3 ± 3.7 years, 9 female individuals, 11 male individuals, mean eductational level was 11.5 ± 2.0 years, mean illness duration was 4.8 ± 1.2 years, mean score of positive and negative syndrome scale was 136.2 ± 20.5, mean score of calgary depression rating scale was 20.1 ± 2.3). The mean antipsychotic dosage (chlorpromazine equivalents) in the chronic schizophrenia patients was 621.0 ± 70.6 mg/d, and it was 298.5 ± 90.5 mg/d in the chronic depression patients. The Tianjin Mental Health Center-affiliated Medical Research Ethics Committee approved our study.

SPM8 (<http://www.fil.ion.ucl.ac.uk/spm/software/spm8/>) was used to preprocess and process the raw MRI data. A voxel-based analysis method was used to calculate alterations in GMV, and the tract-based spatial statistics method was used to calculate alterations in WM. We found that compared to chronic depression patients with moderate-to-severe psychotic symptoms, GMV was significantly decreased in the left operculum cortex in chronic schizophrenia patients with moderate-to-severe depressive symptoms. The WM was also reduced in the left frontal lobe of the chronic schizophrenia patients with moderate-to-severe depressive symptoms \[Figure [1a](#F1){ref-type="fig"} and [1b](#F1){ref-type="fig"}\]. All significant differences were corrected using the family-wise error method.\[[@ref3]\]

![Gray matter volume decreased in the left superior temporal gyrus in the chronic schizophrenia patients with moderate-to-severe depressive symptoms compared to the chronic depression patients with moderate-to-severe psychotic symptoms (a). Fractional anisotropy decreased in the left forceps minor in the chronic schizophrenia patients with moderate-to-severe depressive symptoms compared to the chronic depression patients with moderate-to-severe psychotic symptoms (b).](CMJ-131-620-g001){#F1}

The left superior temporal gyrus is a component of the second sensory cortex. Impairment of the superior temporal gyrus disturbs the individual\'s sensory information processing, which may contribute to the sensory disturbances experienced by chronic schizophrenia patients with moderate-to-severe depressive symptoms.\[[@ref1][@ref2][@ref4][@ref5]\] Sensory disturbances have been confirmed to play a role in the development of psychotic and depressive symptoms. Secondary sensory processing disturbances have also been confirmed to influence emotional processing, and emotional processing disturbances play a key role in mood disorders, which may explain the association between chronic schizophrenia and moderate-to-severe depressive symptoms. Although secondary sensory processing disturbances are also involved in depressive symptoms, the effects of secondary sensory processing disturbances have been reported to be related to the core symptoms of schizophrenia, which include emotional blunting, emotional withdrawal, abnormal sensation, and hallucinations.\[[@ref1][@ref2][@ref4][@ref5]\] The frontal lobe cortex is a key brain region that contains the pivotal components of the central executive control network. Forceps minor is a component of the frontal lobe. Frontal lobe impairment leads to a reduction in cognitive ability, control ability, attention ability, and certain behavioral disturbances. Cognitive impairment has been confirmed to be one of the core symptoms of schizophrenia. Simultaneously, cognitive, executive, and attention ability impairments can also cause disturbances in thought processing, which is a feature of schizophrenia. The fiber tract in the left frontal lobe plays a key role in information transmission within the frontal lobe and between the frontal lobe and other brain regions, such as the temporal lobe. Fiber tract impairment in the left frontal lobe impacts information transmission within and without the frontal lobe, subsequently causing cognitive, executive, and attentional information transmission processing disturbances. This disturbance leads to processing disturbances, thereby inducing psychotic symptoms.\[[@ref1][@ref2][@ref4][@ref5]\]

Our findings support the hypothesis that GMV reduction in schizophrenics is approximately 2%, and it demonstrates a progressive pattern during the first 2 years following the first episode, while WM reduction is approximately 1% and does not demonstrate a progressive pattern.\[[@ref1][@ref2][@ref4][@ref5]\]

Although many flaws (such as lack healthy controls group) exist in the present study and further work is required to clarify our findings, we compared structural differences in the brains of patients with chronic schizophrenia with moderate-to-severe depressive symptoms and those with chronic depression with moderate-to-severe psychotic symptoms, and provide a clue for future study. We suggest that GMV reduction in superior temporal gyrus and WM impairment in the forceps minor may play a key role in chronic schizophrenia patients with moderate-to-severe depressive symptoms. Overall, our findings suggest that the pathologic features of schizophrenia ultimately differ from those of depression, even though many symptoms of these two diseases highly overlap. Nevertheless, we must acknowledge that our conclusions are not solid based on the current findings, and we must conduct a well-designed, high-quality study to solve the aforementioned scientific obstacles.
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